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Long-term Results of Infrainguinal Arterial Reconstruction with Spliced
Veins are Equal to Results with Non-spliced Veins
T. Eugster∗, P. Stierli, G. Fischer and L. Gu¨rke
Vascular Unit Kantonsspital Aarau and University of Basle
Objectives: to determine the long term patency of spliced and non-spliced infrainguinal vein grafts.
Methods: a prospective registry of all patients undergoing infrainguinal arterial reconstruction with autogenous vein
material was retrospectively interrogated.
Results: between October 1988 and August 2000, 515 infrainguinal arterial reconstructions were performed on 472
patients. A total of 429 bypasses were performed with uninterrupted greater saphenous vein, 86 reconstructions using
spliced vein segments. There was no significant difference in primary (63% vs 57%) and primary assisted patency (81%
vs 81%) of limb salvage (88% vs 91%) at 5 years. Limb salvage was not different (88% and 91% respectively).
Conclusion: the splicing of vein grafts does not compromise patency of limb salvage.
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Introduction of ipsilateral or contralateral GSV alone or in com-
bination with arm veins.
The long-term results of infrainguinal arterial re- In the group with a single vein all reconstructions
were performed using either the ipsilateral or theconstruction are better using autogenous vein than
synthetic material especially for anastomoses below contralateral GSV. The venovenostomy for spliced
grafts is performed end-to-end using interrupted 7.0the knee.1–12 Unfortunately greater saphenous vein
(GSV) has often already been used or is of poor quality. polypropylene. If a large difference in calibre is present
the smaller vein is angled. The vein of larger calibre isThe surgeon must then ask himself whether it is better
to search for alternative veins or use synthetic material. always used proximally. Valvulotomy was performed
under direct vision using an angioscope (OlympusIn this context it is important to know the long-term
results regarding spliced veins. At our institution we optical, Inc., Schwerzenbach, Switzerland). This also
enables an endoluminal quality control of the graft.13–15perform the infrainguinal arterial reconstructions
using primarily autogenous vein material. We evalu- Postphlebitic regions are recognised and resected.
The recorded parameters were:ated our data to see if using spliced veins yielded
similar results compared to using non-spliced veins.
• age at the time of the operation;
• stage of the peripheral vascular disease (according
to Fontaine’s classification);
Materials and Methods • pre- and postoperative ankle/brachial index (ABI);
• type of the vein (uninterrupted or spliced);
Between October 1988 and August 2000 we pro- • risk factors e.g. diabetes (IDDM and NIDDM were
spectively gathered data on 515 autogenous arterial not differentiated), hypertension, smoking.
reconstructions. The uninterrupted GSV used in situ
All patients were evaluated with ankle/brachialor non-reversed was the material of choice. If un-
index and duplex at 3, 6, 9 and 12 months and thensuitable the contralateral GSV and/or arm veins were
annually. A return of symptoms, change in physicalused. Spliced vein reconstructions consisted of pieces
examination, focal increase in graft velocity (ratio
>3:1), and decreased overall graft velocity (<45 cm/s)
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Table 1. Demographic data of 515 infrainguinal reconstructions. Table 2. Different compositions and number of segments of 86
spliced vein grafts.
Non-spliced Spliced veins p
n=429 n=86 Group No. patients
Remnants of GSV 49 (57%)Men 293 (68%) 45 (52%) 0.006
Women 136 (32%) 41 (48%) with arm veins 12
with superficial femoral vein 3Mean age 69.8±12.03 72.9±8.89 0.024 with lesser saphenous vein 1
Diabetes 195 (46%) 41 (48%) 0.72 Arm veins only 37 (43%)
Femoro-popliteal 59 (14%) 2 (2%) Total 86 (100%)Supragenicular
Femoro-popliteal 143 (33%) 23 (27%) 0.001 2 segments 59 (69%)Infragenicular 3 segments 22 (25%)Femoro-tibial/pedal 227 (53%) 61 (71%) 4 segments 5 (6%)
Stage∗ IIb 123 (29%) 14 (16%) Total 86 (100%)Stage∗ III 107 (25%) 32 (37%) 0.001
Stage∗ IV 199 (46%) 40 (47%)
Mortality (30d) 3 (0.7%) 2 (2.3%) 0.196
Table 3. Primary assisted patency rates of 515 spliced and non-
spliced venous bypasses.∗ Stages according to Fontaine’s classification.
Group No. patients 5 years (%) pThe results regarding average age, diabetes, stage
of the disease and position of the distal anastomosis All patients
non-spliced 429 81 n.s.were compared using the Pearson’s Chi square and
spliced 86 81the Fisher exact test. In order to calculate the patency
of the grafts we used life table analysis. Primary and Fontaine classification
Fontaine IIbprimary assisted patencies were received according
non-spliced 123 90 n.s.to the recommended standards dealing with lower spliced 14 93
extremity ischaemia.17
Fontaine III/IV
Secondary patency was not set, because a failed non-spliced 306 76 n.s.
spliced 72 78reconstruction during follow-up was replaced rather
than revised.
Gender
non-spliced women 135 79 n.s.
non-spliced men 293 82
spliced women 41 78∗ n.s.
Results spliced men 45 83∗
Level of distal anastomosisThe demographic data are summarised in Table 1. Supragenicular
Early mortality was low in both groups. All deceased non-spliced 59 98∗
spliced (2=arm vein) 2 100∗patients were diabetics in stage IV of PAOD. The cause
Infragenicularof death was always of cardiac origin. Both groups
non-spliced 143 82 n.s.showed significant differences in regard to gender,
spliced (10=arm vein) 23 76
stage of PAOD and localisation of the distal ana-
Tibial/pedalstomosis. Risk factors such as diabetes, tobacco abuse non spliced 227 76 n.s.
and hypertension were similar. The group in which spliced (25=arm vein) 61 82
only a single vein was used showed a significantly
∗ Patency rates after 4 years.higher rate of patients in stage IIB as well as the
anastomosis to the proximal portion of the popliteal
artery. Forty-nine of all spliced grafts (57%) were Comparing the patency separating the critical isch-
aemia (stage III and IV; n=378) from disabling clau-constructed with remnants of GSV only or composition
with different veins (Table 2). In 37 (43%) spliced vein dication (n=137) also yielded no difference in the
two procedures (Table 3). Neither did results differgrafts only arm veins were used (Table 2). Most of the
spliced grafts consisted of 2 segments (69%), but in according to gender (Table 3). Limb salvage in the
stage of critical ischaemia was found to be 88% for31% 3 or more segments were used (Table 2).
The primary patency after 72 months for the non- non-spliced veins and 91% for spliced veins after 5
years (Fig. 2).spliced vein group was 63% for the spliced 57%. The
primary assisted patency was 80% in contrast to 81% A differentiation between the distal anastomoses
was not performed. Due to the lack of an adequate(Table 3, Fig. 1). These differences were not significant.
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Fig. 1. Life-table analysis of primary and primary assisted patency rates categorised by type of conduit. SE<10%.
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Fig. 2. Life-table analysis of limb salvage (stage III and IV. SE<10%).
case number for supragenicular anastomoses we were synthetic bypasses, usually composite grafts with ven-
ous pieces, patency rates for infragenicular and tibialnot able to calculate sensible life tables. Regarding the
tibial and pedal anastomoses there were no differences reconstructions have been reported between 0% to
over 80% after 3–5 years.6,9,25 The heterogeneous patient(Table 3).
population, different methods (composite graft or pure
synthetic graft) make a comparison of the results dif-Discussion
ficult. However, all authors who have compared their
results synthetic versus spliced vein grafts have comeAt 6 years there were no significant differences in
primary or assisted primary graft patency between to the same conclusion that using venous grafts yielded
better results than the use of synthetic grafts.26,27them. These results are comparable with those in
the literature.3–5 Long-term results for spliced venous Our results show clearly that one can achieve
identical results regarding primary and primarybypasses have only been rarely examined.18–24 Using
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assisted patency in the critical ischaemia as well as acceptable. Using proper surgical technique the long-
term results achieved with non-spliced GSV are similarin the disabling claudication using autogenous vein
material. to spliced veins even if arm veins are used.
Undoubtedly an uninterrupted GSV of good quality
is the material of choice.28 The criteria which a surgeon
uses to decide whether or not a vein is of good quality Acknowledgement
are poorly defined. Many surgeons restrict themselves
to the aspect and the final angiography. There is no The authors would like to thank W. Berchtold, Ph.D., Brugg, Swit-
zerland, for statistical assistance.prospective study proofing better short- or long-term
patencies of endoluminal controlled vein segments. At
our institution we are performing angioscopy since
1988 on all vein segments. With this endoluminal References
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